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Art Unit: 2851 

DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on January 
26, 2005 has been entered. 

Remarks 

2. In response to applicant's Amendment, dated January 26, 2005, the examiner 
acknowledges the cancellation of claim 95. Claims 56-94 and 96 are pending. 

3. The applicant notes (page 9 of Amendment) that the limitation "whereby said 
optical element images said secondary light source in an exit pupil of the illumination 
system" is not present in claim 96. The examiner agrees with the applicant. However, 
claim 96 includes the "equivalent" limitation of "wherein the secondary light source is 
formed at an exit pupil of the illumination system. 

4. Regarding the limitation of claim 56 of "wherein said optical element images said 
secondary light source in an exit pupil of the illumination system," the applicant makes 
the following arguments: 

"Referring to page 23, lines 21-33 and Fig. 20, it is dear that the second 
reflecting group 220b is positioned in an optically conjugate position with respect 
to an entrance pupil of the projection optical system. In particular, the second 
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reflecting group 220b is positioned at an exit pupil of the illumination optical 
system (which is optically conjugate with respect to an entrance pupil of the 
projection optical system). Thus, mirror 66 (which corresponds to the claimed 
'optical element' images (i.e., forms an image of) the secondary light source 
(which is formed at secondary reflecting element group 22b) in an exit pupil of 
the illumination system." 

The examiner agrees with the applicant's assertion that the "second reflecting 
group 220b is positioned in an optically conjugate position with respect to an entrance 
pupil of the projection optical system. However, the specification (including the cited 
passages) do not support the allegation that "the second reflecting group 220b is 
positioned at an exit pupil of the illumination optical system." Furthermore, the limitation 
can be read the optical element images the secondary light sources "onto" the exit pupil 
of the illumination system. In this interpretation, the applicant's arguments would mean 
that the optical element images the secondary light sources plane onto itself. Thus, the 
examiner has considered the applicant's arguments and maintains that the specification 
does not support the limitation of "wherein said optical element images said secondary 
light source in an exit pupil of the illumination system." 

5. Regarding the limitation of claim 56 of "said raster element of said mirror or lens 
is shaped and arranged in such a way that an image of said raster element covers a 
major portion of said reticle plane," the applicant makes the following arguments: 

"With reference to Fig. 20, the light beam from the first reflecting element 
Ea1 forms an arc-shaped irradiation region on a mask M. Although not depicted 
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in Fig. 20, the light beam from the first reflecting element Eb1 also forms an arc- 
shaped irradiation region in the same region of the mask where first reflecting 
element Ea1 forms an arc-shaped irradiation region. This is supported, for 
example, at page 23, lines 14-16, which describes that 'the light from the plurality 
of light source images I... arcuately illuminate mask M in a superimposed 
manner.' Thus, since the light from each of the raster elements are 
superimposed with each other, the light from each of the raster elements covers 
a major portion of the reticle plane." 

The examiner agrees with applicant's assertion that the light from each of the 
raster elements are superimposed with each other. However, the examiner disagrees 
that this in turn means that the light from each of the raster elements covers a major 
portion of the reticle plane. The specification (including the cited passages) do not 
support the allegation the image of the raster elements covers a maior portion of the 
reticle plane. Figure 20 shows relationship of the image to the overall size of the reticle. 
Further, in Figures 4, 13, 21, 25, 26, 28, 31 and 32 it appears that only a "small" portion 
of the reticle is illuminated and the reticle is scanned. Thus, the examiner has 
considered the applicant's arguments and maintains that the specification does not 
support the limitation of "said raster element of said mirror or lens is shaped and 
arranged in such a way that an image of said raster element covers a major portion of 
said reticle plane." 

6. Regarding the limitation of claim 56 of "said pupil is defined by an aperture and a 
filling ratio," the applicant makes the following arguments: 
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". . .as described on page 23, lines 29-30, in the illumination device of the 
second embodiment, Kohler illumination conditions are satisfied (i.e., the 
condenser optical system 64 forms an image of the secondary light source so 
that an image position of the secondary light source is infinitely far with respect to 
the mask surface). In the case of Kohler illumination, the aperture of the light 
beam with respect to the mask is determined by the size of the entire secondary 
light source. The ratio of the light source image occupied by the entire 
secondary light source is the filling ratio. Thus, the pupil is defined by an 
aperture and a filling ratio." 

The examiner agrees with applicant's assertion Kohler illumination conditions are 
satisfied. However, the examiner disagrees with applicant's assertions related to Kohler 
illumination conditions. Page 13, lines 20-22 of the specification states "Uniform Kohler 
illumination is achieved when each light source image I formed by each reflecting 
element E is re-imaged at pupil position P of projection optical system 76." There is no 
support for the assertion that Kohler illumination would mean that "the condenser optical 
system 64 forms an image of the secondary light source so that an image position of the 
secondary light source is infinitely far with respect to the mask surface." Further, there 
is no support for the assertion that the ratio of the light source image occupied by the 
entire secondary light source is the filling ratio. Thus, the examiner has considered the 
applicant's arguments and maintains that the specification does not support the 
limitation of "said pupil is defined by an aperture and a filling ratio." 
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7. Regarding the limitation of claim 64 of "a second mirror or lens with multiple 
number of pupil honeycombs," the applicant make the following arguments: 

"The limitation is supported "by the second reflecting element group 220b > 
which has a plurality of pupil honeycombs (each element of group 220b is a 
honeycomb, and the element is located at a pupil of the system)." 
Although the specification never describes or suggest the term "pupil 

honeycombs", the examiner concedes that the element 220b may be considered to be a 

plurality of "pupil honeycombs". 

8. Regarding the limitation of claim 66 of "wherein said pupil honeycombs are 
arranged on said second mirror or lens in such a way that their images... illuminate said 
exit pupil with a predetermined pattern," the applicant makes the following argument: 

. .the images of the elements of second reflecting group 220b illuminate 
the exit pupil in a superimposed manner so as to form, for example, an arcuate 
shape, which is a "predetermined pattern/' 

The examiner notes that the specification (see abstract) indicates that an 
illumination field (IF), at the mask, may have an arcuate shape. However, there is no 
support for the assertion that an exit pupil is illuminated so as to form an arcuate shape. 
Thus, the examiner has considered the applicant's arguments and maintains that the 
specification does not support the limitation of "wherein said pupil honeycombs are 
arranged on said second mirror or lens in such a way that their images... illuminate said 
exit pupil with a predetermined pattern." 
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9. Regarding the limitation of claim 75 of "wherein said raster scan element of said 
mirror is tilted relative to an enveloping or bearing surface," the applicant makes the 
following argument: 

"...this section (page 44, lines 1-15) of the specification describes that the 
second reflecting element group is arranged on a spherical surface, which 
corresponds to the claimed "enveloping or bearing surface." 
The examiner notes that specification does not support the allegation that a 
spherical surface corresponds to an "enveloping or bearing surface." Thus, the 
examiner has considered the applicant's arguments and maintains that the specification 
does not support the limitation of "wherein said raster scan element of said mirror is 
tilted relative to an enveloping or bearing surface." 

10. Regarding the limitation of claim 77 of "wherein said mirror device has an outer 
axial course of light bundle that is free of vignetting," the applicant makes the following 
argument: 

". . . in Fig. 9, which shows that light bundles 110a, 110c are not shielded 
by mirrors 60, 66. That is, the light bundles 110a, 110c are not vignetted. " 
The term vignetting generally refers to a decrease in the brightness of an image 
toward the edge of the image due to physical causes. Hence, the fact that light bundles 
are not shielded by mirrors 60, 66 does not necessarily mean that "an outer axial course 
of light bundle that is free of vignetting." Thus, the examiner has considered the 
applicant's arguments and maintains that the specification does not support the 
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limitation of "wherein said mirror device has an outer axial course of light bundle that is 
free of vignetting." 

1 1 . Regarding the limitation of claim 79 of "an optical element that has a function 
selected from the group consisting of imaging a secondary light source in an entrance 
pupil of a subsequent projection objective, remodeling a pre-given rectangular 
illumination by raster elements to form a field in a form of an annular segment, adjusting 
an intensity distribution over said field, and mixtures thereof," the applicant make the 
following arguments: 

. . 'imaging a secondary light source in an entrance pupil of a subsequent 
projection objective' is described, for example, at page 23, lines 21-23 and in Fig. 
20, which makes it clear that the second reflecting element group 220b is 
positioned at an optically conjugate position with respect to an entrance pupil of 
the projection optical system, and that a light source image (i.e., secondary light 
source image) is formed at this position. The claim 79 feature of 'adjusting an 
intensity distribution over said field' is described, for example, at page 42, lines 9- 
15." 

The examiner acknowledges the support for the limitation of "imaging a 
secondary light source in an entrance pupil of a subsequent projection objective." The 
examiner notes that applicant canceled the limitation of "remodeling a pre-given 
rectangular illumination by raster elements to form a field in a form of an annular 
segment." The specification at page 42, lines 9-15 is directed toward adjusting a bias in 
an intensity distribution at the illumination field IF or image field IF'. However, with the 
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deletion of the above noted limitation there is no longer antecedent support for the term 
"said field." Thus, the examiner maintains the rejection. 

12. Regarding the limitation of claim 80 of "an accessible diaphragm plane," the 
applicant makes the following argument: 

"The feature of an 'accessible diaphragm plane' of claim 80 is described, 
for example, at page 33, lines 21-28, which discloses a plurality of exchangeable 
diaphragms. An "accessible diaphragm plane" means that the diaphragm plane 
can be accessed so that one diaphragm can be exchanged for another." 
Although the specification never describes or suggest the term "accessible 
diaphragm plane", the examiner concedes that the apertures described at page 33, 
lines 21-28 could be considered to be at an accessible diaphragm plane. 

13. Regarding the limitations of claim 87 of "arranging said raster element of second 
mirror or lens to a position at said secondary light source;" "shaping said raster element 
of said second mirror or lens such that its form corresponds to that of said secondary 
light source;" "said raster element of said first mirror or lens is imaged in said reticule 
plane by said raster element of second mirror or lens;" and "said secondary light source 
is imaged in an exit pupil of said optical element," the applicant refers to the "discussion 
regarding claim 56." Thus, as with claim 56, the examiner maintains that the above 
limitations are not disclosed. 



Claim Rejections - 35 USC §112 

14. The following is a quotation of the first paragraph of 35 U.S.C. 112: 
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The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

15. Claims 56-94 and 96 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
to reasonably convey to one skilled in the relevant art that the inventor(s), at the time 
the application was filed, had possession of the claimed invention. 

Regarding claims 56, after review of the cited sections, the examiner 
maintains that the claimed limitation of "whereby said optical element images 
said secondary light source in an exit pupil of the illumination system" is not 
disclosed. Likewise, the limitation of claim 96 of "wherein the secondary light 
source is formed at an exit pupil of the illumination system" is not disclosed. 

Regarding claim 56, after review of the cited sections, the examiner 
maintains that the claimed limitation of "said raster element of said mirror or lens 
is shaped and arranged in such a way that an image of said raster element 
covers a major portion of said reticle plane" is not disclosed. (Emphasis added) 

Regarding claim 56, after review of the cited sections, the examiner 
maintains that the claimed limitation of "said pupil is defined by an aperture and a 
filling ratio" is not disclosed. 

Regarding claim 66, after review of the cited sections, the examiner 
maintains that the claimed limitation of "wherein said pupil honeycombs are 
arranged on said second mirror or lens in such a way that their images... 
illuminate said exit pupil with a predetermined pattern" is not disclosed. 
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Regarding claim 75, after review of the cited sections, the examiner 
maintains that the claimed limitation of "wherein said raster element of said mirror 
is tilted relative to an enveloping or bearing surface " is not disclosed. (Emphasis 
added) 

Regarding claim 77, after review of the cited sections, the examiner 
maintains that the claimed limitation of "wherein said mirror device has an outer 
axial course of a light bundle that is free of vignetting" is not disclosed. 

Regarding claim 79, after review of the cited sections, the examiner 
maintains that the claimed limitation of "adjusting an intensity distribution over 
said field, and mixtures thereof is not disclosed. 

Regarding claim 87, after review of the cited sections, the examiner 
maintains that the claimed limitations of "arranging said raster element of second 
mirror or lens to a position at said secondary light source;" "shaping said raster 
element of said second mirror or lens such that its form corresponds to that of 
said secondary light source;" "said raster element of said first mirror or lens is 
imaged in said reticule plane by said raster element of second mirror or lens;" 
and "said secondary light source is imaged in an exit pupil of said optical 
element" are not disclosed. 

Claims 57-86 and 88-94 depend from claim 56 and therefore include the 
deficiencies of claim 56. 



Application/Control Number: 10/693,487 
Art Unit: 2851 



Page 12 



Claim Objections 



1 6. Claim 79 is objected to because of the following item: 

Claim 79 recites the limitation "said field" in line 5. There is insufficient 
antecedent basis for this limitation in the claim. 
Appropriate correction is required. 



1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney E. Fuller whose telephone number is 571-272- 
2118. The examiner can normally be reached on 8:00am - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Judy Nguyen can be reached on 571-272-2258. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 



May 25, 2005 



Rodney E Fuller 
Primary Examiner 
Art Unit 2851 
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